Examining the International Union of Forest Research Organizations (IUFRO) and its research on forest-water relations, the article investigates the relation between scientific internationalism and national expertise. It juxtaposes existing arguments regarding the paradigmatic character of 19th century arguments about deforestations.
Introduction
Between 4 and 11 September 1900, roughly 30 forestry experts came together in Switzerland for a meeting of the International Union of Forest Research Organizations (IUFRO) and to visit forest experimental stations in several Swiss mountainous regions. Among other features, they investigated the rain drain collecting apparatus that the Swiss forest research station had installed there. As the apparatus was a prototype, it is not surprising that the participants had lively discussions about the advantages and disadvantages of the technical features of the apparatus, as well as about the reliability of the data and the conclusions that could be drawn from them.
1 Such debates are not surprising because differences about technical aspects and the reliability of data were (and are) basic elements of scientific debates. However, as this article will show, in different forestry journals, IUFRO participants reported partly in opposing ways about the results of the research projects. The article will investigate these reports about the IUFRO and explore why the representations of international research projects in national contexts are so different: What does this illustrate about the relation between scientific internationalism and national expertise and, in this particular case, about the paradigmatic character of a deforestations paradigm? In order to answer these questions, the article will first reflect on the historiography about forest-water research to date. Then, the article will outline its conceptual framework and its sources. In the main section, two examples of forest-water research will be studied in detail. The conclusion will provide some suggestions about worthwhile paths for further research.
A wide variety of studies on environmental history and the history of sciences have tackled the exploration of forest-water relations. As part of his work on -green imperialism‖, Richard Grove, for instance, analysed the efforts of 18th and early 19th century scientists to explore the impact of forests on climate. In particular, they tackled the relation of deforestation and a supposed or measured decrease in rainfall. When, during the 1840s and 1850s, a series of serious droughts hit British colonies in South Africa, the botanist, John Croumbie Brown, urged the government in London to take action. The devastating effects of the droughts were Brown's most powerful argument, allowing him -to threaten the state with God, death, time and money‖.
2 Although the government did not agree with this argument, the discourse about a relation between deforestation and a decrease in rainfall was obviously powerful enough to let the colonial administration install environmental measures in some of the areas in question.
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The research of John Croumbie Brown, which Grove describes in detail, is only one example in a variety of inquiries since the 18th century into the relation between vegetation and meteorology. Great names of natural sciences, such as Alexander von Humboldt or Jean-Baptiste Boussingault, are related with these issues. As Engelhard Weigl showed in 2004, the ideas and arguments about water-regimes lively circulated among a growing number of studies. 4 In Europe, as well as in the colonial contexts of Asia, Africa, and South America, such studies focused on two main questions. First, whether or not the amount of rainfall is related to the extent of forest cover, i.e., if a given forest cover could prevent a region from droughts. Second, whether or not the forest cover, in particular in mountainous regions, can cause or prevent floods. In 1999, Christian Pfister and Daniel Brändli analysed the debates about forest-water relations in Switzerland. 5 In a Swiss governmental commission of 1868/69, participants saw heavy rainfall as the main reason for floods, while deforestation played a secondary role. However, in order to support the project of a new forest law that aimed at protecting forests in mountainous regions, forestry experts and the Swiss forestry society (Schweizerischer Forstverein) publicly stressed the argument that deforestations in the mountains cause floods in the valleys. Pfister and Brändli even use the term -deforestation paradigm‖ (Abholzungsparadigma) to describe the political power of such an argument in the late 19th century.
Concerning international organizations, there is a wide variety of research on organizations that are devoted to natural sciences and resources. In particular, case studies about the International Council for the  Exploration of the Sea (ICES),  6 about the International Polar Years (IPY)   7 , as well as about several projects to establish international standardized maps of the world 8 , show the entanglement of scientific endeavours and political interest. In order to examine the relation between scientific internationalism and national expertise, the article focusses on the IUFRO. The IUFRO was founded in 1891/92 as the -Internationaler Verband forstlicher Versuchsanstalten‖. It operated (and is still operating) as the main international organization regarding cross-border exchanges regarding forest science issues. In a broader perspective, the foundation of the IUFRO can be seen as one pathway in the international development of European forest sciences. 9 In particular, the article will examine IUFRO meetings and how forestry experts debated forest-water issues during the late 19th century, as well as the kinds of representation depicting these forest-water issues in different national forestry journals.
As some sort of by-product, the article is able to provide a critical reflection on the history of the IUFRO itself. Existing historiography about the IUFRO lacks any reference to the tensions between international and national aspects of its work. Since the 1930s, several small texts have been published commemorating the IUFRO's foundation or briefly reviewing its history.
10 These texts reinforce the story of the IUFRO as a harmonious scientific organization. 11 On the contrary, the source material consulted while writing this article will shed light on one particular example, which shows how different research projects on forest ecology were represented in international and national contexts.
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Regarding the conceptual framework, the article takes up two features related to the history of international organizations, as well as the history of science. First, the article deals with the relation between what is understood in this context as -international‖ and -national‖. Rather than as opposites or in terms of a process evolving linearly from a national to an international framework of science, the -international‖ and the -national‖ distinctions came about during the 19th century in a complementary process: On the one hand, scientists saw their work and its results as making a contribution to the scientific power of their own nation; on the other hand, they stressed the -supranational qualities of science‖ and intensified international cooperation. 13 Here, international organizations, as well as museums, exhibitions, international congresses, multinational 6 expeditions etc., are seen as arenas of -production and circulation of scientific and scholarly knowledge‖. 14 Scientists presented their research projects and their results in these arenas. Exhibitions catalogues, display cases in museum and scholarly journals served as representations of science. The term -representation‖ is used here in the tradition of Michel Foucault. He introduced the term to characterize the relation between power and knowledge. Since Foucault introduced this term, it has proven to be a useful tool for an analysis of the development of modern science. -[R]epresenting certain facts or particular truths‖, as Cassidy, Lock, and Voss put it, -can influence how people understand the world, which in turn can influence how people act or perceive they are allowed to act‖. 15 Second, looking at processes of producing and circulating knowledge during the 19th century, there is a broad variety of studies dealing with -centres‖ and -peripheries‖ of science. Regarding forest sciences, it should not be surprising to observe the prominent position of German scientists in an international forestry organization by the end of the 19th century, as Germany was one of the strongholds of forest sciences at that time. 16 However, it is not the goal of this article to identify a German centre of forest sciences, to this extent, nor to trace the representations of its forms of knowledge at different peripheries. Instead, the article follows the argument of Sujit Sivasundaram, which urges -the need to see beyond fixed centers and peripheries. Rather, each locality has the capacity to become central‖. 17 While Sivasundaram looks at the global scale, this article will adopt his perspective on a regional scale, i.e., Central Europe. The special case of this article is not the large (geographical and cultural) distance between two regions, but the obvious closeness. Despite the closeness between German, Swiss, and Austrian forestry experts, and despite the usage of German as a common language within the IUFRO, there were forestry research projects undertaken by the IUFRO that revealed-as the main part of this article will show-highly differing representations in national forestry journals. This article is based on source material of the IUFRO stored in Archives in Eberswalde and in Zurich, as well as from experts that are involved in forest-water research at forestry schools or universities. The material consists of correspondence, proposals, notes, statistics, and maps about the research projects, as well as reports that have been published in different forestry journals in Europe. These reports in forestry journals are of particular importance for the approach of this article.
The approach focuses on how participants presented the meetings and the work of IUFRO in forestry journals in their home countries. This sort of representation analysis is suggested here as a tool in order to examine the circulation of arguments between the international level of debate and the national or regional contexts of the IUFRO participants. This article focuses on forest-water research in Central Europe between 1873 to 1914, as this was the core area and the first time period of research under the guidance of IUFRO.
Advancing Transnational Exchange: International Forestry Congresses and Differing Representations of 19th Century Research on Forest Ecology
Transnational exchanges among scientists who devoted their work to forestry issues took an upward trend during the late 18th and early 19th century, when a growing number of forestry journals were published. Reviewing foreign books, publishing reports on forestry journeys, and expeditions abroad, as well as publishing translations of articles or even books from other languages, these forestry journals formed the backbone of the cross-border circulation of knowledge on forestry.
18 Furthermore, a growing number of private or state run forestry schools, academies, and research stations, as well as institutes at universities, provided a platform for students coming from abroad in order to study forestry in theory and practice. By the mid-19 th century, some
German schools, in particular Tharandt, Eberswalde, Gießen, and Munich, as well as the French forestry academy in Nancy, became highly frequented centres of international exchange.
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Transnational exchange about forestry entered a new era in the 1870s. Starting in 1873 in Vienna, international forestry congresses offered a forum for presenting and discussing current affairs in forestry.
20
Browsing the agendas of these congresses, questions of forest ecology were a continuous issue. Congress participants discussed the influence of forests on water, the effects of injurious insects, etc. Interestingly enough, the course, as well as the outcome of debates about forest ecology, changed over time and congress participants from various countries reported in different, partly even opposing, ways about the outcome of these debates. After the congress in Vienna 1873, for instance, many reports were published about the outcome of the congress. 21 Interestingly enough, reports in forestry journals differed regarding the specific questions that the congress suggested to be tackled in further research projects. In Lesnoj Žurnal", one of the leading Russian journals, published in St. Petersburg, an unnamed author (probably Aleksej Sergeevič Ermolov) 22 reported about the congressional debates about forestry ecology. He argued that the participants had agreed that most of the questions related to forest ecology had local character and did not require international cooperation in research; only meteorological questions should be tackled in international cooperation. 23 Other reports, such as 18 Żabko-Potopowicz, Antoni: Wpływ zachodnioeuropejskiego piśmiennictwa i idei ekonomicznych na rozwój wczesnokapitalistycznego gospodarstwa leśnego w Królestwie Polskim; in: Studia z Dziejów Gospodarstwa Wiejskiego, 8 (1966) , pp. 311-320; Hölzl, Richard: Der -deutsche Wald‖ als Objekt eines transnationalen Wissenstranfers? Forstreform in Deutschland im 18. und 19. Jahrhundert; online: www.perspectivia.net/content/publikationen/discussions/7-2012/hoelzl_wald [26 February 2016] .
the Norwegian report by Johannes Normann or the French report by Auguste Mathieu in Revue des Eaux et Forêt, did not limit the outcome of the congress to meteorological questions. 24 Instead, they reported that the congress urged for a permanent commission, which should coordinate further research regarding the relations between forests and rainfall, sources, floods, etc. Two aspects are interesting here. First, the representations of the congress in forestry journals obviously differed to a certain extent regarding the outcome of the meeting. Second, while the reports in forestry journals about the congress in Vienna in 1873 mentioned the issues and problems that should be treated at further congresses, the official documentation about the following congresses did not mention any of these unsolved questions. Instead, official documentations about congresses and exhibitions in Paris 1878, in Edinburgh 1884 and again in Vienna 1890 read, in most parts, like harmonious conversations: participants presented the outcome of their research as clear results. 25 The congress in Vienna in 1890, in particular, left no space for critical arguments concerning problems of forest-meteorology research.
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It is a difficult problem to find reasons for the fact that the official documentation about the international forestry congress in Vienna 1873 represented a meeting with lively debates, while official reports of later international forestry congresses show almost no disputes. Helen Rozwadowski suggests that, looking at the International Council for the Exploration of the Sea, participants of such international meetings wanted to present a harmonious image to the public in order to make sure that national governments would continue to support those international endeavours. 27 Regarding forestry, there is obviously a second reason for the harmonious official documentations. The participants of the Vienna congress in 1890 came to the conclusion that cross-border cooperation in forest research would improve research conditions in particular because many projects in forestry require(d) very long time periods (due to the long time scale of tree growth) and often extensive areas. The participants decided to -outsource‖ debates and conflicts: Adam Schwappach, a professor at the Prussian Forestry Academy in Eberswalde, and Karl Schuberg, a professor of forestry in Karlsruhe, suggested setting up a commission consisting of the directors of forest research stations from different countries. 28 As a result, representatives of German, Swiss, and Austrian research stations met in 1891 in
Badenweiler and agreed on a constitution for an international association. One year later, after having asked the governments in their respective countries for permission, they came together at the Prussian Forestry Academy Despite the fact that German-speaking experts had an enormous influence in IUFRO, the research projects of IUFRO were of different origin and were not initiated by German-speaking experts alone. Rather, the process of starting new projects within IUFRO worked bottom-up. Participants suggested topics for research and the experts that were interested could take up the issue in order to create a common research agenda on a specific topic. One of the main issues was the complex relations between forests and water. Experts from almost all of the participating forest research stations took part in investigating the aspects of water-related questions of forest ecology.
Realizing the complexity of the issue, the participants of the IUFRO in 1890 decided to begin with elaborating a working plan in order to sort out aspects of main interest. In general, the IUFRO participants focused on two research areas. First, the question of rainfall above wooded and non-wooded land and second, the question of water drainage after rainfall in wooded and non-wooded mountainous regions. The first question derived from the debates about keeping defined areas of woodland in order to maintain a balanced climatic situation. As mentioned in the introduction, this debate already had a long tradition including climate research in colonial forests in Africa, Asia, and South America. The second question referred to the ongoing controversies about the causes of floods. Since around 1800, a growing number of articles and books had suggested the argument that deforestation in mountainous areas caused an increase in number and intensity of floods in the valleys. 31 Many participants of IUFRO had guided forest-water research since the beginning of their academic career and, when in 1891/92 IUFRO was founded, they were able to contribute their experiences from different regions in Europe and the world. At the IUFRO meeting in 1900, the participants evaluated forest-water research that had been carried out so far and decided to hand over the issue of rainfall on wooded and non-wooded lowlands to Anton Müttrich in Prussia, and the question of water drainage in mountainous areas to Arnold Engler in Switzerland. had been guiding research on forest-water relations. 32 Summarizing Müttrich's articles on forest-water issues that were published from the 1890s, he discussed three aspects: The political context of forest research, the distinction between wooded and non-wooded land, and the error rate of instruments. Regarding the political context, Müttrich reflected the state of current research on rainfall issues. On the one hand, Müttrich argued that there were experts who saw a clear connection between deforestation and the decline in rainfall, while, on the other hand, experts in general denied that there was any connection at all. Müttrich saw the political importance of this issue deriving, in particular, from debates about forest laws. As an example, Müttrich referred to a commission of the Prussian Parliament (Abgeordnetenhaus) and its task to prepare a new forest law for Prussia. The commission, Müttrich examined, came to the conclusion that the lowering water level in Prussian rivers was a result of a decreasing rainfall caused by deforestation in the respective areas. Müttrich reported this statement of the commission but, at the same time, clearly highlighted that the commission's opinion was only one of many other arguments and opinions.
Taming Rain and Forests? Anton Müttrich's Pilot Schemes
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The distinction between wooded and non-wooded land played a major role in Müttrich's study of 1903. Müttrich had elaborated this text for the IUFRO meeting in Vienna, explaining that, by looking at the forests situated on Prussian territory, rather than looking at maps, their borders were often blurred. 34 His argument was based on a pilot scheme that Müttrich had guided in several forests in the Prussian provinces of Brandenburg, Silesia, and Pomerania. Müttrich had realized that many forests had blurred borders or wide border zones. Often, a dense forest slowly transcended into a wooded land, with glades and land, which was partially used for agricultural purposes. In explaining his study, Müttrich clearly admitted that, given the blurred borders of many forests, it was, in many cases, -doubtful if a rain collecting station should be seen as a station inside the forests, at the edge of a forest, or outside a forest‖.
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Müttrich's explanations regarding forests' blurred borders are remarkable for two reasons. First, Müttrich's reflections enable us to understand to what extent forestry experts made up their mind about the basis and preconditions of their research. Here, it is worth setting Müttrich's reflections in the broader context of environmental history. There are many studies exploring the conflicts between traditional forms of forests usages (such as pasture for livestock) and the attempt of forest sciences and forest administrators in many European countries to -modernize‖ forest resource management, i.e., to call for the clarification of the border between forests and agricultural land, as well as the so-called wastelands, to drive out traditional usages and to maximize the production of marketable timber, mainly for industrial purposes, both inland and for export. 36 However, the results of these attempts are an issue of debate. In 1998, James C. Scott came up with the argument that the state applied an -abstracting, utilitarian logic‖ 37 to the forests: state forest administrators clarified borders between wooded and non-wooded land, as well as transformed ecologically balanced woodlands into standardized forests with strict management plans. Scott argues, -is the narrowness of its field of vision, the degree of elaboration to which it can be subjected, and above all, as we shall see, the degree to which it allowed the state to impose that logic on the very reality that was observed.-38 Scott's argument received objections, for instance, from Joachim Radkau, who stressed that, among forestry experts during the 19th and 20th century, standardized, monocultural forests were not a common goal, but an issue of debate. In some German states, forestry administration did not introduce monocultural forests into practice. 39 Beyond that, taking into account Müttrich's reflections on blurred borders, it is possible to put forward another objection about Scott's argument. Obviously, by the end of the 19th century, the state forest administration in Prussia had not succeeded in imposing a major feature of the standardizing logic, i.e., clear borders between wooded and non-wooded territory, on -reality‖ to a very high degree. Instead, Müttrich found many sections in all of the forests he had selected to be testing grounds with blurred borders. The second remarkable aspect of Müttrich's reflections on blurred borders is the contrast between the written text and the visualization in maps. Müttrich drew six maps with a scale of 1:200,000 of all of the forests that he had selected as testing grounds. It is interesting to compare Müttrich's small scale maps with maps of larger scales, such as the standard 1:25,000 topographic maps. Aspects of generalization become obvious at first sight. Whenever cartographers produced small scale maps, generalization was necessary to a certain extent. Without generalization, a map would contain so much information that it would be impossible to use, to -read‖, and to understand the map. However, there is not just one way of generalizing a map, but several different ways. It is the cartographer or the editor of the map who decides what should be included in a map, what can or must be ignored, how to depict various spaces, objects, themes etc. Müttrich, for example, decided to use only one type of line for the border of the forests (see ill. no. 1, Regenmessfeld Landsberg). By contrast, it would have been possible, even on a simple black and white map, to use a continuous line (-) for relatively clear borders and a broken line (--------) for blurred borders between wooded and non-wooded territory.
Ill. nos. 2, 3, 4 and 5, 6, 7 show two sections of the Regenmessfeld Landsberg on different maps. In order to apply methods of critical cartography to these kinds of sources, two other types of maps are used here as reference: the Ü bersichtskarte (general map), with the same scale as Müttrichs's maps (1:200,000), as well as the topografische Karte (topographic map), with a scale of 1:25,000, issued by the Preußische Landesaufnahme (Prussian land survey). It is important to stress that even if the 1:25,000 map is used as reference map here, it was, of course, also subject to generalization. Nonetheless, in this particular case, the 1:25,000 map is useful as a tool to compare different ways of depicting aspects of the natural environment.
The details of the 1:25,000 maps (ills. nos. 4 and 7) show the extent to which the character of the forest's -border‖ varied. In some parts, the forests had clear borders, but there were many other areas with slow transitions from the forest to a varied environment: small spots of wooded land were mixed with heath and bogs, agricultural land and settlements. Despite this situation, Müttrich chose a continuous line for all of the forest's different kinds of borders. Using such a cartographic style, Müttrich continued a powerful discourse that had been very common in the management of the natural environment since the 18th century. Attempting to -improve‖ land use, state authorities and private entrepreneurs used maps in their respective territories to get an 38 Scott, . 39 overview of their resources, such as forests, agricultural land, or mineral ores. 40 These maps contained a particular tension: on the one hand, a small scale map was a useful tool to manage a large territory. On the other hand, these small scale maps fuelled the suggestion that the natural environment exhibited less variety than it actually had, because small scale maps necessarily had to reduce complexity through generalization. This tension was not a mere cartographic-theoretical issue, but had an enormous practical impact, as generalized, less complex small scale maps promoted ideas about possible -improvements‖ for resource exploitation, the development of infrastructures, etc. As a result, there are two aspects that emerge from this map analysis. In his maps, Müttrich depicted clear forest borders, although there were many slow transitions from wooded to non-wooded land. Beyond that, there was an obvious contrast between Müttrich's maps and his text: in his text, as outlined above, he argued that it was hard to define whether a rain collecting station should be regarded as being located -inside the forest, at the edge of a forest or outside a forest‖ 41 . Here, Müttrich admitted that in many areas, a clear border of the respective forest did not exist. On the contrary, he used continuous lines and suggested clear forest borders in his maps. In this regard, Müttrich's report of 1903 is not only an important source for understanding research on forest-water-relations within the IUFRO. It is also a remarkable example of the fact that it was possible for one author, Anton Müttrich, to present two -different images‖ of the natural environment at the same time, i.e., in one publication: a clear distinction between forests and the surrounding areas, and the blurred border zones between them.
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Finally, Müttrich reflected about the error rate of instruments. Müttrich used a rain gauge -Hellmann 86‖. This was named after Gustav Hellmann, a German meteorologist who had been testing instruments for measuring rainfall since the 1870s. Basically, rain gauges were simple instruments. They consisted of a container that was able to collect the falling rain. In 1886, Hellmann presented a rain gauge that had proven the most reliable results. The rain gauge -Hellmann 86‖ was a cylindrical container that was covered by a funnel with an opening on top of standardized 200cm 2 in order to collect rain drops of this standardized area and to prevent evaporation as much as possible. Despite these tested technical features and efforts in standardization, Müttrich faced the same problems in measuring the rainfall that had been troubling meteorologists for decades, in particular the effects of wind on the rain gauge, as well as the reliability of the data collected. Regarding reliability, Müttrich was sceptical of a large number of staff members who, in part, had obviously not completely understood the instructions for handling the rain goauge. Furthermore, Müttrich realized that the rainfall, in general, varied during the years of study, resulting in big differences in the overall amount of rainfall year by year. As a result, Müttrich presented figures and preliminary results of his pilot schemes but, at the same time, he urged for the time periods of research to be enlarged so that he could compare a greater amount of results. 44 Browsing through forestry journals in Europe at the end of the 19th century, research on forests and rainfall was a continuous issue. 45 However, compared to the following example of studies about rain drain, Müttrich's work did not provoke such a variety of interpretations in forestry journals. In the conclusion, this article will come back to these questions of interpretation and will suggest some reasons for it.
Tracking Rain Drain and Forging Arguments: Swiss Research and International Varieties of Data Interpretation
Regarding the forest cover of mountains and the probability of floods, the research stations of Switzerland and Austria took the lead in preparing a working programme and guiding research. In 1890, the forest research station in Zurich had set up installations to measure the drainage of rainwater. The head of Switzerland's research station, Arnold Engler, his assistant, Philipp Flury, and their colleagues chose mountains in the canton of Bern (Emmental), comprising areas covered with forests and areas of bare rocks or grass vegetation. Engler tested several types of installations and instruments. In general, these installations consisted of large barriers that were able to guide the draining water on the surface to a point where the amount of water was measured.
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Reflecting the reliability of the instruments, Engler reasoned about the differences between the results that men read from the instrument's scale and results that machines could record. 47 Here, again, the overall amount of rainfall year by year differed enormously, which led Engler to urge for further research. Regarding Engler's research, it is particularly interesting to shift the perspective and to analyse how authors presented the outcome of this project and the work of IUFRO in different forestry journals. It is also striking to see how they reflected on the impact that such projects might have on further research, as well as on environmental policy in their respective countries. Due to the strong position of the German-speaking participants in IUFRO, the most detailed reports about IUFRO's work were published in German, Austrian, and Swiss journals. However, journals from other parts of Europe also reported about IUFRO.
Browsing through a variety of forestry journals, the representations of the Swiss rain drain project differ to 44 Schweizerische Zeitschrift für Forstwesen and no wonder, followed the argumentation that Engler had presented at the meeting. Consequently, the readers of this Swiss journal read that the outcome of Engler's project allowed for a clear conclusion, i.e., -during the period of heavy rain drain, the forest delivers 30-50% less water drainage at the surface than bare or meadow terrain.‖
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On the contrary, Adam Schwappach, a professor at the Prussian forestry academy in Eberswalde, reported about the Swiss project rather reluctantly in the Zeitschrift für Forst-und Jagdwesen: -Cautiously, Engler refused to draw proven conclusions (sichere Folgerungen) from the observations‖. This is because Engler had to adopt the methods of observation several times and there had not yet been any extreme heavy rainfall (extrem starke Niederschläge) in the period of observation. Schwappach summed Engler's presentation up by saying that -probably (wahrscheinlich) the speed of drainage (Abflußgeschwindigkeit) on wooded terrain is 30-50% lower than on non-wooded terrain‖. In his report to the Prussian Minister of Agriculture, Schwappach stressed in a similar way that Engler did not yet want to draw conclusions from the observations. 51 Gabriel Janka delivered an article about the IUFRO meeting where Engler had presented his project to the Austrian Centralblatt für das Gesamte Forstwesen, and he went even further. He reported Engler's opinion that the experiments regarding water drainage -can for long not be seen as complete (können noch lange nicht als vollkommen angesehen werden)‖. Moreover, Janka quoted Engler's doubts -that it is almost impossible to indisputably ascertain (einwandfrei feststellen) the impact of forests on the water regime.‖ 52 The examination of Müttrich's research on rainfall and Engler's on rain drain, as well as an analysis of the representations of these projects in forestry journals in Europe, provoke a couple of questions: Why was there such a contrast between the variety of interpretations of Engler's research, on the one hand, and Müttrich's project, on the other hand, that received no critical reaction? What were the reasons for the opposing representations of Engler's research on rain drain? It would be a misleading argument to point at a possible differing scientific authority of the Prussian Anton Müttrich, and of the Swiss Arnold Engler. This is because both were widely accepted experts and their work was highly appreciated in the IUFRO and beyond. 53 Referring to unsolved scientific questions and necessary further research was the key aspect in the representation of the IUFRO' work in the Zeitschrift für Forst-und Jagdwesen. From the perspective of Danckelmann and Schwappach, such a representation was vital in order to validate the IUFRO' existence and emphasize the need for financial support from the Prussian Ministry.
Conclusion and Perspectives for Further Research
The representations of the IUFRO rain drain project differed remarkably in various European forestry journals. Participants of international research projects within the IUFRO took up selective aspects of these projects and created a representation of the IUFRO that fitted into specific national contexts. This case study on the IUFRO can be seen as a challenge for historical research on cross-border scientific exchanges in the early stages of cooperation of experts in international organizations during the late 19th century. Interestingly enough, the representation of the specific scientific work of international organizations in a scope of journals from different countries has not yet been studied systematically. Here, the article provided an example by which this particular approach to analysing the representation of international organizations in different journals was 54 Pfister/ Brändli: Rodungen im Gebirge. 55 tested. The argument that deforestation in mountain areas would cause floods in the valleys achieved the quality of a discourse or even a paradigm in Switzerland by the end of the 19th century. However, in German and Austrian forestry journals, this discourse or paradigm was continuously questioned. It was obviously not the language that caused these differences, as main participants in the IUFRO (i.e., Swiss, Austrian and German forestry experts) chose German as their common language. Moreover, the working atmosphere within the IUFRO allowed for a coexistence of those different conclusions drawn from research projects, which did not endanger scientific cooperation. In contrast, the IUFRO seems to have been a sort of arena mediating these different interpretations and conclusions.
Based on this analysis of IUFRO's work and its different representations, this article finally suggests some perspectives for further research on international organizations dedicated to cross-border scientific cooperation. There is, for instance, intensive research on 19th century efforts to standardize the ways of collecting and arranging statistical data. Since the 1850s, participants of international statistical congresses and, later, the International Statistical Institute faced seemingly endless debates on suitable standards. 58 Although Randeraad provides insights into the work of national delegates preparing their input to international statistical congresses, the representations of these congresses in journals have not been studied in detail. How did the different, maybe even opposing, representations of international statistical congresses influence the expectations of delegates from different countries? Such a question ought to focus on analysing the efforts of delegates to translate -international‖ debates to -national‖ audiences and vice versa. In addition, further research could explore how these delegates negotiated their role as either -international‖ or -national‖ scientists. 59 Beyond the international statistical congresses, there is a wide variety of other congresses and organizations dealing with issues that caused similar problems. One area that might be suitable for further investigations concerns the international efforts towards the exploration and mapping of resources, energy capacity and use, and medical and hygienic conditions, as well as the standardization of the means of transport and communication etc. As this case study on the IUFRO has shown, the analysis of different journals from various countries allows for a clearer specification of the range and limits of scientific discourses, or even paradigms, in different countries or towards particular audiences.
